Sir, High-level aminoglycoside resistance mediated by the production of 16S rRNA methylase has been increasingly reported among various Gram-negative pathogens. Six 16S rRNA methylase genes have been previously identified: armA, rmtA, rmtB, rmtC, rmtD and npmA. 1 However, in food animals, only two studies have described the presence of the armA and rmtB genes in pigs, respectively. 2, 3 In China, aminoglycoside antibiotics are widely used for the prevention and control of Escherichia coli infections of chickens. However, it remained unknown if 16S rRNA methylase genes were present in E. coli isolated from chickens.
Between March and May 2008, a total of 120 individual E. coli strains were isolated from the livers (n¼154) of diseased and dead chickens in four farms (Farms A-D) in Henan Province, China. Among them, 12 isolates exhibited high-level resistance to the aminoglycoside antibiotic amikacin (MICs.512 mg/L). These isolates were screened by PCR for the six known types of 16S rRNA methylase genes. The genes that produced positive results were further confirmed by DNA sequencing of the amplicons. In addition, phenotypic and genotypic tests for extendedspectrum b-lactamases in 16S rRNA methylase-positive isolates were performed according to CLSI recommendations and using PCR assays as previously described. 4, 5 Overall, the armA and rmtB genes were detected in 3 and 9, respectively, of the 12 isolates that had high-level amikacin resistance. No positive amplicons were found to be present for the other four 16S rRNA methylase genes (Table 1) . Multiplex PCR was performed to determine whether the 12 isolates were commensals (A and B1) or were associated with phylogroups exhibiting extraintestinal virulence (B2 and D). 6 Five of them were found to be associated with extraintestinal virulence (Table 1) .
Genetic relationships of the E. coli isolates that produced 16S rRNA methylase were assessed by PFGE after digestion with XbaI. The PFGE patterns differentiated these samples (n ¼ 12) into seven major pulsotypes, indicating that both horizontal and vertical transfer could have played an important role in the dissemination of the 16S rRNA methylase genes ( Table 1) .
The 16S rRNA methylase resistance determinants from armAor rmtB-positive isolates were transferred to E. coli J53Az R and DH10B by conjugation and electroporation, respectively, to investigate whether the two determinants were localized on plasmids and whether transfer of these genes increased the resistance of the recipient E. coli to antimicrobials. Southern hybridization of digested plasmid DNA from the isolates and their transformants/transconjugants was performed with digoxigenin-labelled probes specific for armA and rmtB, respectively. As shown in Table 1 , armA and rmtB genes could transfer among armA-and rmtB-positive isolates by conjugation and electroporation. Also, increases in MICs of multiple classes of antimicrobials were found for both the transconjugants and transformants, suggesting that co-transferred resistance to other antimicrobial agents could occur on these plasmids. Hybridization with the rmtB-specific probe indicated that rmtB genes from three isolates (isolates 63, 3 and 73) were localized on two differently sized digested fragments. Interestingly, hybridization with the armA-specific probe revealed that one isolate (isolate 14) contained two copies of the armA gene [ Figure S1 , available as Supplementary data at JAC Online (http://jac.oxfordjournals.org/)].
The genetic environment of the armA and rmtB genes was investigated by determining the sequences of their flanking regions. One HindIII-digested fragment containing armA and two EcoRI-digested fragments containing rmtB derived from the purified plasmids of the individual transformants were successfully cloned into the pBC SK þ vector, respectively. Sequencing analysis revealed that the 4.0 kb HindIII-digested fragment (FJ539136) containing the armA gene displayed the greatest identity (.99%) with the E. coli strains isolated from pigs, 2 while the EcoRI-digested fragments containing the rmtB gene were different from the previously reported genetic environment of rmtB in Enterobacter aerogenes (FJ167861), Klebsiella pneumoniae (FJ410927), Serratia marcescens strains isolated from humans and E. coli strains (EU491958) isolated from pigs. 7 The 4.6 kb EcoRI-digested fragments ( pHND, FJ556900) contained the rmtB gene with the subsequent inverted ISCR1 downstream, while the 7.0 kb EcoRI-digested fragments ( pHNC, FJ556899) contained the rmtB gene with the IS26 recombinase and Tn1721 transposase downstream. These results demonstrate that a diverse genetic environment adjacent to the rmtB gene exists, and that both the IS elements and Tn1721 transposase may play an important role in the dissemination of the rmtB gene [ Figure S2 , available as Supplementary data at JAC Online (http://jac.oxfordjournals.org/)].
In conclusion, this study reports the emergence of the armA and rmtB genes in clinical isolates of E. coli found in chickens in China. The armA and rmtB genes were confirmed to be localized on the plasmids of clinical isolates. An increase in the number of copies of the armA gene and broad diversity in the genetic environment of the rmtB gene among E. coli plasmids in chickens reflected the sophisticated antibiotic pressure environment.
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